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Novel Compounds 

Field of the Invention 

This invention relates to newly identified polypeptides and polynucleotides encoding 
such polypeptides, to their use in therapy and in identifying compounds which may be agonists, 
5 antagonists and /or inhibitors which are potentially useful in therapy, and to production of such 
polypeptides and polynucleotides. 

Background of the Invention 

The drug discovery process is currently undergoing a fundamental revolution as it embraces 
10 'functional genomics', that is, high throughput genome- or gene-based biology. This approach as a 
means to identify genes and gene products as therapeutic targets is rapidly superceding earlier 
approaches based on 'positional cloning'. A phenotype, that is a biological function or genetic 
disease, would be identified and this would then be tracked back to the responsible gene, based on 
its genetic map position. 

Functional genomics relies heavily on high-throughput DNA sequencing technologies and 
the various tools of bioinformatics to identify gene sequences of potential interest from the many 
molecular biology databases now available. There is a continuing need to identify and characterise 
further genes and their related polypeptides/proteins, as targets for drug discovery. 

20 Summary of the Invention 

The present invention relates to MPROT15, in particular MPROT 15 polypeptides and 
MPROT15 polynucleotides, recombinant materials and methods for their production. In another 
aspect, the invention relates to methods for using such polypeptides and polynucleotides, including 
the treatment of hypertension, cardiomyopathy, stroke, heart disease, neurodegeneration, 

25 Alzheimer's disease and diseases associated with peptide hormone or cytokine processing, 

hereinafter referred to as "the Diseases", amongst othera In a further aspect, the invention relates 
to methods for identifying agonists and antagonists/inhibitors using the materials provided by the 
invention, and treating conditions associated with MPROTI5 imbalance with the identified 
compounds. In a still further aspect, the invention relates to diagnostic assays for detecting diseases 

30 associated with inappropriate MPROT1 5 activity or levels. 

Description of the Invention 

In a first aspect, the present invention relates to MPROT15 polypeptides. Such peptides 
include isolated polypetides comprising an amino acid sequence which has at least 70%identity, 
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preferably at least 80% identity, more preferably at least 90% identity, yet more preferably at 
least 95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO:2 over the 
entire length of SEQ ID NO:2. Such polypeptides include those comprising the amino acid of 
SEQ ID NO:2. 

! Further peptides of the present invention include isolated polypeptides in which the 

amino acid sequence has at least 70% identity, preferably at least 80% identity, more preferably at 
least 90% identity, yet more preferably at least 95% identity, most preferably at least 97-99% 
identity, to the amino acid sequence of SEQ ID NO:2 over the entire length of SEQ ID NO:2. 
Such polypeptides include the polypeptide of SEQ ID NO:2. 

Further peptides of the present invention include isolated polypeptides encoded by a 
polynucleotide comprising the sequence contained in SEQ ID NO. l. 

Polypeptides of the present invention are believed to be members of themetalloprotease 
family of polypeptides. They are therefore of interest because metalloproteases play critical roles in 
some disease pathologies. Therfore designing or screening for selective protease antagonists or 
agomsts can lead to the development of new drugs (Seife, C, Science 277, 1 602-1603) These 
properties are hereinafter referred to as MPROT15 activity" or MPROT15 polypeptide activity" 
or "biological activity of MPROT15". Also included amongst these activities are antigenic and 
.mmunogenic activities of said MPROT15 polypeptides, in particular the antigenic and 
immunogenic activities of the polypeptide ofSEQ ID NO:2. Preferably, a polypeptide of the 
present invention exhibits at least one biological activity of MPROT15. 

The polypeptides of the present invention may be in the form of the "mature" protein or 
may be a part of a larger protein such as a precursor or a fusion protein. It is often advantageous 
to mclude an additional amino acid sequence which contains secretory or leader sequences pro- 
sequences, sequences which aid in purification such as multiple histidine residues, or an 
add.t.onal sequence for stability during recombinant production. 

The present invention also includes variants of the aforementioned polypeptides, that is 
polypeptides that vary from the referents by conserve amino acid substitutions, whereby a 
residue is substituted by another with like characteristics. Typical such substitutions are among Ala, 
Val, Leu and He; among Ser and Tnr; among the acidic residues Asp and G.u; among As„ and Gin- 
and among the basic residues Lys and Arg; oraromatic residues Phe and Tyr. Particu.ar.y preferred 
are variants in which severa., 5-10, .-5, 1-3, ,-2 or 1 amino acids are substituted, deleted, or added 
in any combination. 

Polypeptides of the present invention can be prepared in any suitable manner. Such 
polypeptides inc.ude iso.ated naturally occurring polypeptides, recombinant* produced 
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polypeptides, synthetically produced polypeptides, or polypeptides produced by a combination of 
these methods. Means for preparing such polypeptides are well understood in the art. 

In a further aspect, the present invention relates toMPROTIS polynucleotides. Such 
polynucleotides include isolated polynucleotides comprising a nucleotide sequence encoding a 
5 polypeptide which has at least 70% identity, preferably at least 80% identity, more preferably at 
least 90% identity, yet more preferably at least 95% identity, to the amino acid sequence of SEQ 
ID NO:2, over the entire length of SEQ ID NO:2. In this regard, polypeptides which have at least 
97% identity are highly preferred, whilst those with at least 98-99% identity are more highly 
preferred, and those with at least 99% identity are most highly preferred. Such polynucleotides 

1 0 include a polynucleotide comprising the nucleotide sequence contained in SEQ ID NO: 1 encoding 
the polypeptide of SEQ IDNO:2. 

Further polynucleotides of the present invention include isolated polynucleotides 
comprising a nucleotide sequence that has at least 70% identity preferably at least 80% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity,to a nucleotide 

1 5 sequence encoding a polypeptide of SEQ ID NO:2, over the entire coding region. In this regard, 

polynucleotides which have at least 97% identity are highly preferred, whilst those with at least 98- 
99% identity are more highly preferred, and those with at least 99% identity are most highly 
preferred. 

Further polynucleotides of the present invention include isolated polynucleotides 
20 comprising a nucleotide sequence which has at least 70% identity, preferably at least 80% 

identity, more preferably at least 90% identity, yet more preferably at least 95% identity, to SEQ 
ID NO: 1 over the entire length of SEQ ID NO: 1 . In this regard, polynucleotides which have at 
least 97% identity are highly preferred, whilst those with at least 98-99% identiy are more highly 
preferred, and those with at least 99% identity are most highly preferred. Such polynucleotides 
25 include a polynucleotide comprising the polynucleotide of SEQ ID NO: 1 as well as the 
polynucleotide of SEQ ID NO: 1 . 

The invention also provides polynucleotides which are complementary to all the above 
described polynucleotides. 

The nucleotide sequence of SEQ ID NO:l shows homology with mouse testes-specific 
30 angiotensin converting enzyme (Howard et al. Mol.Cell.Biol., 10, 4294-302, 1990) The nucleotide 
sequence of SEQ ID NO: I is a cDNA sequence and comprises a polypeptide encoding sequence 
(nucleotide 1 to 2413) encoding a polypeptide of 805 amino acids, the polypeptide of SEQ ID 
NO:2. The nucleotide sequence encoding the polypeptide of SEQ ID NO:2 may be identical to 
the polypeptide encoding sequence contained in SEQ ID NO: I or it may be a sequence other than 
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the one contained in SEQ ID NO:l, which, as a result of the redundancy (degeneracy) of the 
genetic code, also encodes the polypeptide of SEQ ID NO:2. The polypeptide of the SEQ ID 
NO:2 is structurally related to other proteins of themetalloprotease family, having homology and/or 
structural similarity with human testes-specific angiotensin converting enzyme (Ehlers et al. 
5 Proc.Natl.Acad.Sci., 86(20) 774 1-7745, 1 989). 

Preferred polypeptides and polynucleotides of the present invention are expected to have, 
inter alia, similar biological functions/properties to their homologous polypeptides and 
polynucleotides. Furthermore, preferred polypeptides and polynucleotides of the present invention 
have at least one MPR0T1 5 activity. 
1 0 The present invention also relates to partial or other polynucleotide and polypeptide 

sequences which were first identified prior to the determination of the corresponding full length 
sequences of SEQ ID NO: 1 and SEQ ID N0:2. 

Accordingly, in a further aspect, the present invention provides for an isolated 
polynucleotide which: 

1 5 (a) comprises a nucleotide sequence which has at least 70% identity, preferably at least 80% 
identity, more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% identity to SEQ ID NO:3 over the entire length of SEQ ID NO:3; 

(b) has a nucleotide sequence which has at least 70% identity, preferably at least 80% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even more 
preferably at least 97-99% identity, to SEQ ID NO:3 over the entire length of SEQ ID NO:3; 

(c) the polynucleotide of SEQ ID NO:3; or 

(d) a nucleotide sequence encoding a polypeptide which has at least 70% identity, preferably at 
least 80% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, even more preferably at least 97-99% identity, to the amino acid sequence of SEQ ID 

25 NO:4, over the entire length of SEQ ID NO:4; 
as well as the polynucleotide of SEQ IDNO:3. 

The present invention further provides for a polypeptide which 

(a) comprises an amino acid sequence which has at least 70% identity, preferably at least 80% 
identity, more preferably at least 90% identity, yet more preferably at least 95% identity, most 
preferably at least 97-99% identity, to that of SEQ ID NO:4 over the entire length of SEQ ID 
NO:4; 

(b) has an amino acid sequence which is at least 70% identity, preferably at least 80% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, most preferably 
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at least 97-99% identity, to the amino acid sequence of SEQ ID NO:4 over the entire length of 
SEQIDNO:4; 

(c) comprises the amino acid of SEQ ID NO:4; and 

(d) is the polypeptide of SEQ ID NO:4; 

5 as well as polypeptides encoded by a polynucleotide comprising the sequence contained in SEQ 
IDNO:3. 

The nucleotide sequence of SEQ ID NO:3 and the peptide sequence encoded thereby are 
derived from EST (Expressed Sequence Tag) sequences. It is recognised by those skilled in the 
art that there will inevitably be some nucleotide sequence reading errors in EST sequences (see 

10 Adams, M.D. et al, Nature 377 (supp) 3, 1995). Accordingly, the nucleotide sequence of SEQ ID 
NO:3 and the peptide sequence encoded therefrom are therefore subjec to the same inherent 
limitations in sequence accuracy. Furthermore, the peptide sequence encoded by SEQ ID NO:3 
comprises a region of identity or close homology and/or close structural similarity (for example a 
conservative amino acid difference) with the closest homologous or structurally similar protein. 

1 5 Polynucleotides of the present invention may be obtained, using standard cloning and 

screening techniques, from a cDNA library derived from mRNA in cells ofhuman skin, using the 
expressed sequence tag (EST) analysis (Adams, M.D., et al. Science (1991) 252:1651-1656; 
Adams, M.D. etal., Nature, (1992) 555:632-634; Adams, M.D., et al., Nature (1995) 377 Supp:3- 
174). Polynucleotides of the invention can also be obtained from natural sources such as 
20 genomic DNA libraries or can be synthesized using well known and commercially available 
techniques. 

When polynucleotides of the present invention are used for the recombinant production 
of polypeptides of the present invention, the polynucleotide may include the coding sequence for 
the mature polypeptide, by itself; or the coding sequence for the mature polypeptide in reading 
frame with other coding sequences, such as those encoding a leader or secretory sequence, a pre-, or 
pro- or prepro- protein sequence, or other fusion peptide portions. For example, a marker sequence 
which facilitates purification of the fused polypeptide can be encoded. In certain preferred 
embodiments of this aspect of the invention, the marker sequence is a hexa-histidine peptide, as 
provided in the pQE vector (Qiagen, Inc.) and described in Gentz et al., Proc Natl Acad Sci USA 
30 (1989) 86:821-824, or is an HA tag. The polynucleotide may also contain non-coding 5' and 3' 
sequences, such as transcribed, non-translated sequences, splicing and polyadenylation signals, 
ribosome binding sites and sequences that stabilize mRNA. 

Further embodiments of the present invention include polynucleotides encoding polypeptide 
variants which comprise the amino acid sequence of SEQ ID NO:2 and in which several, for 
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instance from 5 to 10, 1 to 5, 1 to 3, 1 to 2 or 1, amino acid residues are substituted, deleted or 
added, in any combination. 

Polynucleotides which are identical or sufficiently identical to a nucleotide sequence 
contained in SEQ ID NO: 1, may be used as hybridization probes for cDNA and genomic DNA or as 
pnmers for a nucleic acid amplification (PGR) reaction, to isolate foil-length cDNAs and genomic 
clones encoding polypeptides of the present invention and to isolate cDNA and genomic clones of 
other genes (including genes encoding paralogs from human sources and orthologs and oaralogs 
from species other than human) that have a high sequence similarity to SEQ IDNO:l. Typically 
these nucleotide sequences are 70% identical, preferably 80% identical, more oreferablv 90% 
■dentical, most preferably 95% identical to that of the referent. The probes or primers will generally 
compnse at least 15 nucleotides, preferably, at least 30 nucleotides and may have at least 50 
nucleotides. Particularly preferred probes will have between 30 and 50 nucleotides. Particularly 
preferred primers will have between 20 and 25 nucleotides. 

A polynucleotide encoding a polypeptide of the present invention, including homologs from 
species other than human, may be obtained by a process which comprises the steps of screening an 
appropnate library under stringent hybridization conditions with a labeled probe having the 
sequence of SEQ ID NO: I or a fragment then** and isolating full-length cDNA and genomic 
Cones containing said polynucleotide sequence. Such hybridization techniques are well known to 
the skilled artisan. Preferred stringent hybridization conditions include overnight incubation at 
420 C in a solution comprising: 50% formamide, SxSSC (l50mM NaCl, 15mM trisodium citrate) 
50 mM sodium phosphate ( P H7.6), 5x Denhardf s solution, 10 % dextran sulfate, and 20 
m.crogram/m. denatured, sheared sa.mon sperm DNA; followed by washing the filters inO.lx SSC 
at about 65°C. Thus the present invention also includes polynucleotides obtainable by screening an 

25 of SEQ ID NO: 1 or a fragment thereof. 

The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence will be 
^complete, in that the region coding for the polypeptide is short at the 5' end of the cDNA This 
, > a consequence of reverse transcriptase, an enzyme with inherently low 'passivity' (a measure 
of the ability of the enzyme to remain attached to the template during the polymerisation 
reaction), failing to complete a DNA copy of the mRNA template during 1 st strand cDNA 
synthesis. 

There are several methods available and we,, known to those skilled in the art to obtain 
^-length cDNAs, or extend short cDNAs, for example those based on the method of Rapid 
Amphfication of cDNA ends (RACE) (see, for examp.e, Frohman et al., PNAS USA 85, 8998- 
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9002, 1 988). Recent modifications of the technique, exemplified by the Marathon™ technology 
(Clontech Laboratories Inc.) for example, have significantly simplified the search for longer 
cDNAs. In the Marathon™ technology, cDNAs have been prepared from mRNA extracted from 
a chosen tissue and an 'adaptor' sequence ligated onto each end. Nucleic acid amplification 
(PCR) is then carried out to amplify the 'missing' 5' end of the cDNA using a combination of gene 
specific and adaptor specific oligonucleotide primers. The PCR reaction is then repeated using 
'nested' primers, that is, primers designed to anneal within the amplified product (typically an 
adaptor specific primer that anneals further 3' in the adaptor sequence and a gene specific primer 
that anneals further 5' in the known gene sequence). The products of this reaction can then be 
analysed by DNA sequencing and a full-length cDNA constructed either by joining the product 
directly to the existing cDNA to give a complete sequence, or carrying out a separate full-length 
PCR using the new sequence information for the design of the 5' primer. 

Recombinant polypeptides of the present invention may be prepared by processes well 
known in the art from genetically engineered host cells comprising expression systems. 
Accordingly, in a further aspect, the present invention relates to expression systems which comprise 
a polynucleotide or polynucleotides of the present invention, to host cells which are genetically 
engineered with such expression sytems and to the production of polypeptides of the invention by 
recombinant techniques. Cell-free translation systems can also be employed to produce such 
proteins using RNAs derived from the DNA constructs of the present invention. 

For recombinant production, host cells can be genetically engineered to incorporate 
expression systems or portions thereof for polynucleotides of the present invention. Introduction of 
polynucleotides into host cells can be effected by methods described in many standard laboratory 
manuals, such as Davis et aL, Basic Methods in Molecular Biology (1986) and Sambrookef al., 
Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. (1989). Preferred such methods include, for instance, calcium phosphate 
transfection, DEAE-dextran mediated transfection, transvection, microinjection, cationic lipid- 
mediated transfection, electroporation, transduction, scrape loading, ballistic introduction or 
infection. 

Representative examples of appropriate hosts include bacterial cells, such ^Streptococci, 
Staphylococci, £. coli, Streptomyces and Bacillus subtilised]* fungal cells, such as yeast cells and 
Aspergillus cells; insect cells such zsDrosophila S2 and Spodoptera Sf9 cells; animal cells such as 
CHO, COS, HeLa, C 127, 3T3, BHK, HEK 293 and Bowes melanoma cells; and plant cells. 

A great variety of expression systems can be used, for instance, chromosomal, episomal and 
virus-derived systems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from 
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transposons, from yeast episomes, from insertion elements, from yeast chromosomal elements, from 
viruses such as baculoviruses, papova viruses, such as SV40, vaccinia viruses, adenoviruses, fowl 
pox viruses, pseudorabies viruses and retroviruses, and vectors derived from combinations thereof, 
such as those derived from plasmid and bacteriophage genetic elements, such as cosmids and 
5 phagemids. The expression systems may contain control regions that regulate as well as engender 
expression. Generally, any system or vector which is able to maintain, propagate or express a 
polynucleotide to produce a polypeptide in a host may be used. The appropriate nucleotide 
sequence may be inserted into an expression system by any of a variety of well-known and routine 
techniques, such as, for example, those set forth in Sambrookef a/., Molecular Cloning, A 

1 0 Laboratory Manual (supra). Appropriate secretion signals may be incorporated into the desired 

polypeptide to allow secretion of the translated protein into the lumen of the endoplasmic reticulum, 
the periplastic space or the extracellular environment. These signals may be endogenous to the 
polypeptide or they may be heterologous signals. 

If a polypeptide of the present invention is to be expressed for use in screening assays, it is 

1 5 generally preferred that the polypeptide be produced at the surface of the cell. In this event, the 
cells may be harvested prior to use in the screening assay. If the polypeptide is secreted into the 
medium, the medium can be recovered in order to recover and purify the polypeptide. If 
produced intracellular^, the cells must first be lysed before the polypeptide is recovered. 

Polypeptides of the present invention can be recovered and purified from recombinant cell 

20 cultures by well-known methods including ammonium sulfate or ethanoi precipitation, acid 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite chromatography 
and lectin chromatography, Most preferably, high performance liquid chromatography is employed 
for purification. Well known techniques for refolding proteins may be employed to regenerate 

25 active conformation when the polypeptide is denatured during intracellular synthesis, isolation and 
or purification. 

This invention also relates to the use of polynucleotides of the present invention as 
diagnostic reagents. Detection of a mutated form of the gene characterised by the polynucleotide of 
SEQ ID NO: I which is associated with a dysfunction will provide a diagnostic tool that can add to, 
30 or define, a diagnosis of a disease, or susceptibility to a disease, which results from under- 

expression, over-expression or altered temporal or spatial expression of the gene. Individuals 
carrying mutations in the gene may be detected at the DNA level by a variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, 
urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be used directly for 
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detection or may be amplified enzymatically by using PCR or other amplification techniques prior 
to analysis. RNA or cDNA may also be used in similar fashion. Deletions and insertions can be 
detected by a change in size of the amplified product in comparison to the normal genotype. Point 
mutations can be identified by hybridizing amplified DNA to labeledMPROTIS nucleotide 
5 sequences. Perfectly matched sequences can be distinguished from mismatched duplexes by RNase 
digestion or by differences in melting temperatures. DNA sequence differences may also be 
detected by alterations in electrophoretic mobility of DNA fragments in gels, with or without 
denaturing agents, or by direct DNA sequencing (ee, e.g., Myers etal, Science (1985) 230:1242). 
Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
1 0 RNase and S 1 protection or the chemical cleavage method (see Cotton et al, Proc Natl Acad Sci 
USA (1985) 85: 4397-4401). In another embodiment, an array of oligonucleotides probes 
comprising MPROT15 nucleotide sequence or fragments thereof can be constructed to conduct 
efficient screening of e.g., genetic mutations. Array technology methods are well known and have 
general applicability and can be used to address a variety of questions in molecular genetics 

1 5 including gene expression, genetic linkage, and genetic variability (see for example: M.Chee et al., 
Science, Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility tothe 
Diseases through detection of mutation in theMPROT15 gene by the methods described. In 
addition, such diseases may be diagnosed by methods comprising determining from a sample 

20 derived from a subject an abnormally decreased or increased level of polypeptide or mRNA. 
Decreased or increased expression can be measured at the RNA level using any of the methods 
well known in the art for the quantitation of polynucleotides, such as, for example, nucleic acid 
amplification, for instance PCR, RT-PCR, RNase protection, Northern blotting and other 
hybridization methods. Assay techniques that can be used to determine levels of a protein, such as 

25 a polypeptide of the present invention, in a sample derived from a host are well-known to those of 
skill in the art. Such assay methods include radioimmunoassays, competitive-binding assays, 
Western Blot analysis and ELISA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit which comprises: 

(a) a polynucleotide of the present invention, preferably the nucleotide sequence of SEQ ID NO: 
30 1 , or a fragment thereof ; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID NO:2 or a 
fragment thereof; or 
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(d) an antibody to a polypeptide of the present invention, preferably to the polypeptide of SEQ ID 
NO:2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. Such a kit will be of use in diagnosing a disease or suspectability to a disease, 
particularly hypertension, cardiomyopathy, stroke, heart disease, neurodegeneration, Alzheimer's 
disease and diseases associated with peptide hormone or cytokine processing, amongst others. 

The nucleotide sequences of the present invention are also valuable for chromosome 
localisation. The sequence is specifically targeted to, and can hybridize with, a particular location 
on an individual human chromosome. The mapping of relevant sequences to chromosomes 
according to the present invention is an important first step in correlating those sequences with gene 
associated disease. Once a sequence has been mapped to a precise chromosomal location, the 
physical position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found in, for example, V. McfCusick, Mendelian Inheritance in Man (available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes and 
diseases that have been mapped to the same chromosomal region are then identified through linkage 
analysis (coinheritance of physically adjacent genes). 

The differences in the cDNA or genomic sequence between affected and unaffected 
individuals can also be determined. If a mutation is observed in some or all of the affected 
individuals but not in any normal individuals, then the mutation is likely to be the causative agent 
of the disease. 

The gene of the present invention maps to human chromosome Xp22. 

The nucleotide sequences of the present invention are also valuable for tissue 
localisation. Such techniques allow the determination of expression patterns of the human 
MPROT15 polypeptides in tissues by detection of the mRNAs that encode them. These 
techniques include in situ hybridziation techniques and nucleotide amplification techniques, for 
example PGR. Such techniques are well known in the art. Results from these studies provide an 
indication of the normal functions of the polypeptides in the organism. In addition, comparative 
studies of the normal expression pattern of human MPROT15 mRNAs with that of mRNAs 
encoded by a human MPROT15 gene provide valuable insights into the role of mutant human 
MPROT15 polypeptides, or that of inappropriate expression of normal human MPROT15 
polypeptides, in disease. Such inappropriate expression may be of a temporal, spatial or simply 
quantitative nature. 

The polypeptides of the invention or their fragments or analogs thereof, or cells expressing 
them, can also be used as immunogens to produce antibodies immunospecific for polypeptides of 

-10- 





1U 



GP30129 

the present invention. The term "immunospecific" means that the antibodies have substantially 
greater affinity for the polypeptides of the invention than their affinity for other related polypeptides 
in the prior art. 

Antibodies generated against polypeptides of the present invention may be obtained by 
administering the polypeptides or epitope-bearing fragments, analogs or cells to an animal, 
preferably a non-human animal, using routine protocols. For preparation of monoclonal antibodies, 
any technique which provides antibodies produced by continuous cell line cultures can be used. 
Examples include the hybridoma technique (Kohler, G. and Milstein, C, Nature (1975) 256:495- 
497), the trioma technique, the human B-cell hybridoma technique (Kozbore/ ai, Immunology 
Today (1983) 4:72) and the EBV-hybridoma technique (Cole*/ at, Monoclonal Antibodies and 
Cancer Therapy, 77-96, Alan R. Liss, Inc., 1985). 

Techniques for the production of single chain antibodies, such as those described in U.S. 
Patent No. 4,946,778, can also be adapted to produce single chain antibodies to polypeptides of this 
invention. Also, transgenic mice, or other organisms, including other mammals, may be used to 
15 express humanized antibodies. 

The above-described antibodies may be employed to isolate or to identify clones expressing 
the polypeptide or to purify the polypeptides by affinity chromatography. 

Antibodies against polypeptides of the present invention may also be employed to treat the 
Diseases, amongst others. 

In a fiirther aspect, the present invention relates to genetically engineered soluble fusion 
proteins comprising a polypeptide of the present invention, or a fragment thereof, and various 
portions of the constant regions of heavy or light chains of immunoglobulins of various 
subclasses (IgG, IgM, IgA, IgE). Preferred as an immunoglobulin is the constant part of the 
heavy chain of human IgG, particularly IgGl, where fusion takes place at the hinge region. In a 
particular embodiment, the Fc part can be removed simply by incorporation of a cleavage 
sequence which can be cleaved with blood clotting factor Xa. Furthermore, this invention relates 
to processes for the preparation of these fusion proteins by genetic engineering, and to the use 
thereof for drug screening, diagnosis and therapy. A further aspect of the invention also relates to 
polynucleotides encoding such fusion proteins. Examples of fusion protein technology can be 
30 found in International Patent Application Nos. W094/29458 and W094/22914. 

Another aspect of the invention relates to a method for inducing an immunological 
response in a mammal which comprises inoculating the mammal with a polypeptide of the 
present invention, adequate to produce antibody and/or T cell immune response to protect said 
animal from the Diseases hereinbefore mentioned, amongst others. Yet another aspect of the 
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invention relates to a method of inducing immunological response in a mammal which comprises, 
delivering a polypeptide of the present invention via a vector directing expression of the 
polynucleotide and coding for the polypeptide /„ vivo in order to induce such an immunological 
response to produce antibody to protect said animal from diseases. 

A further aspect of the invention relates to an immunological/vaccine formulation 
(composition) which, when introduced into a mammalian host, induces an immunological 
response in that mammal to a polypeptide of the present invention wherein the composition 
comprises a polypeptide or polynucleotide of the present invention The vaccine formulation may 
further comprise a suitable carrier. Since a polypeptide may be broken down in the stomach, it is 
preferably administered parenteraiiy (for instance, subcutaneous, intramuscular, intravenous, or 
intradermal injection). Formulations suitable for parenteral administration include aqueous and 
non-aqueous sterile injection solutions which may contain anti-oxidants, buffers, bacteriostats 
and solutes which render the formulation instonic with the blood of the recipient; and aqueous 
and non-aqueous sterile suspensions which may include suspending agents or thickening agents. 
The formulations may be presented in unit-dose or multi-dose containers, for example, sealed 
ampoules and vials and may be stored in a freeze-dried condition requiring only the addition of 
the sterile liquid carrier immediately prior to use. The vaccine formulation may also include 
adjuvant systems for enhancing the immunogenicity of the formulation, such as oil-in water 
systems and other systems known in the art The dosage will depend on the specific activity of 
the vaccine and can be readily determined by routine experimentation. 

Polypeptides of the present invention are responsible for one or more biological functions 
mcluding one or more disease states, in particular the Diseases hereinbefore mentioned. It is 
therefore desirous to devise screening methods to identify compounds which stimulate or which 
■nh.bit the function of the polypeptide. Accordingly, in a further aspect, the present invention 
proves for a method of screening compounds to identify those which stimulate or which inhibit the 
funcnon of the polypeptide. In general, agonists or antagonists may be employed for therapeutic 
and prophylactic purposes for such Diseases as hereinbefore mentioned. Compounds may be 
identified from a variety of sources, for example, ce.ls, cell-free preparations, chemical libraries and 
natural product mixtures. Such agonists, antagonists or inhibitors so-identified may be natural or 
mod.fied substrates, ligands, receptors, enzymes, etc., as the case may be, of the polypeptide; or may 
be structural or functional mimetics thereof (see Coligane, aL, Current Protocols in Immunology 
l(2):Chapter5(1991)). 

The screening method may simply measure the bindingof a candidate compound to the 
polypept.de, or to cells or membranes bearing the polypeptide, or a fusion protein thereof by 
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means of a label directly or indirectly associated with the candidate compound. Alternatively, the 
screening method may involve competition with a labeled competitor. Further, these screening 
methods may test whether the candidate compound results in a signal generated by activation or 
inhibition of the polypeptide, using detection systems appropriate to the cells bearing the 
5 polypeptide. Inhibitors of activation are generally assayed in the presence of a known agonist 
and the effect on activation by the agonist by the presence of the candidate compound is 
observed. Constitutively active polypeptides may be employed in screening methods for inverse 
agonists or inhibitors, in the absence of an agonist or inhibitor, by testing whether the candidate 
compound results in inhibition of activation of the polypeptide. Further, the screening methods 
10 may simply comprise the steps of mixing a candidate compound with a solution containing a 
polypeptide of the present invention, to form a mixture, measuring MPROT15 activity in the 
mixture, and comparing the MPROT1 5 activity of the mixture to a standard. Fusion proteins, 
such as those made from Fc portion and MPROT15 polypeptide, as hereinbefore described, can 
also be used for high-throughput screening assays to identify antagonists for the polypeptide of 
15 the present invention (see D. Bennett et al, J Mol Recognition, 8:52-58 (1995); and K. Johanson 
etaU J Biol Chem, 270(1 6):9459-947i (1995)). 

The polynucleotides, polypeptides and antibodies to the polypeptide of the present 
invention may also be used to configure screening methods for detecting the effect of added 
compounds on the production of mRNA and polypeptide in cells. For example, an ELISA assay 
20 may be constructed for measuring secreted or cell associated levels of polypeptide using 

monoclonal and polyclonal antibodies by standard methods known in the art. This can be used to 
discover agents which may inhibit or enhance the production of polypeptide(also called 
antagonist or agonist, respectively) from suitably manipulated cells or tissues. 

The polypeptide may be used to identify membrane bound or soluble receptors, if any, 
25 through standard receptor binding techniques known in the art. These include, but are not limited 
to, ligand binding and crosslinking assays in which the polypeptide islabeled with a radioactive 
isotope (for instance, 125 I), chemically modified (for instance, biotinylated), or fused to a peptide 
sequence suitable for detection or purification, and incubated with a source of the putative 
receptor (cells, cell membranes, cell supernatants, tissue extracts, bodily fluids). Other methods 
30 include biophysical techniques such as surface plasmon resonance and spectroscopy. These 

screening methods may also be used to identify agonists and antagonists of the polypeptide which 
compete with the binding of the polypeptideto its receptors, if any. Standard methods for 
conducting such assays are well understood in the art. 
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Examples of potential polypeptide antagonists include antibodies or, in some cases, 
oligonucleotides or proteins which are closely related to the ligands, substrates, receptors, enzymes, 
etc., as the case may be, of the polypeptide, e.g., a fragment of the ligands, substrates, receptors, 
enzymes, etc.; or small molecules which bind to the polypeptide of the present invention but do not 
elicit a response, so that the activity of the polypeptide is prevented. 

Thus, in another aspect, the present invention relates to a screening kit for identifying 
agonists, antagonists, ligands, receptors, substrates, enzymes, etc. for polypeptides of the present 
invention; or compounds which decrease or enhance the production of such polypeptides, which 
comprises: 

(a) a polypeptide of the present invention; 

(b) a recombinant cell expressing a polypeptide of the present invention; 

(c) a cell membrane expressing a polypeptide of the present invention; or 

(d) antibody to a polypeptide of the present invention; 
which polypeptide is preferably that of SEQ ID NO:2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. 

It will be readily appreciated by the skilled artisan that a polypeptide of the present 
invention may also be used in a method for the structure-based design of an agonist, antagonist or 
inhibitor of the polypeptide, by: 

(a) determining in the first instance the three-dimensional structure of the polypeptide; 

(b) deducing the three-dimensional structure for the likely reactive or binding site(s) of an 
agonist, antagonist or inhibitor; 

(c) synthesing candidate compounds that are predicted to bind to or react with the deduced 
binding or reactive site; and 

(d) testing whether the candidate compounds are indeed agonists, antagonists or inhibitors. 
It will be further appreciated that this will normally be an iterative process. 

In a further aspect, the present invention provides methods of treating abnormal conditions 
such as, for instance, hypertension, cardiomyopathy, stroke, heart disease, neurodegeneration, 
Alzheimer's disease and diseases associated with peptide hormone or cytokine processing, related 
to either an excess of, or an under-expression of, MPROTI 5 polypeptide activity. 

If the activity of the polypeptide is in excess, several approaches are available. One 
approach comprises administering to a subject in need thereof an inhibitor compound (antagonist) as 
hereinabove described, optionally in combination with a pharmaceutical^ acceptable carrier, in an 
amount effective to inhibit the function of the polypeptide, such as, for example, by blocking the 
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binding of ligands, substrates, receptors, enzymes, etc., or by inhibiting a second signal, and thereby 
alleviating the abnormal condition. In another approach, soluble forms of the polypeptides still 
capable of binding the ligand, substrate, enzymes, receptors, etc. in competition with endogenous 
polypeptide may be administered. Typical examples of such competitors include fragments of the 
MPROT1 5 polypeptide. 

In still another approach, expression of the gene encoding endogenous MPROT15 
polypeptide can be inhibited using expression blocking techniques. Known such techniques 
involve the use of antisense sequences, either internally generated or externally administered (see, 
for example, O'Connor, J Neurochem (1991) 56:560 in Oligodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988)). Alternatively, 
oligonucleotides which form triple helices ("triplexes") with the gene can be supplied (see, for 
example, Lee etal. Nucleic Acids Res (1979) 6:3073; Cooney et al. Science (1988) 241:456; 
Dervan etal., Science (1991) 251:1360). These oligomers can be administered per se or the ' 
relevant oligomers can be expressed /* vivo. Synthetic antisense or triplex oligonucleotides may 
comprise modified bases or modified backbones. Examples of the latter include 
methylphosphonate, phosphorothioate or peptide nucleic acid backbones. Such backbones are 
incorporated in the antisense or triplex oligonucleotide in order to provide protection from 
degradation by nucleases and are well known in the art. Antisense and triplex molecules 
synthesised with these or other modified backbones also form part of the present invention. 

In addition, expression of the human MPROT15 polypeptide may be prevented by using 
ribozymes specific to the human MPROT1 5 mRNA sequence. Ribozymes are catalytically active 
RNAs that can be natural or synthetic (see for example Usman, N, et al., Curr. Opin. Struct. Biol 
(1996) 6(4), 527-33.) Synthetic ribozymes can be designed to specifically cleave human 
MPROT15 mRNAs at selected positions thereby preventing translation of the human MPROT1 5 
mRNAs into functional polypeptide. Ribozymes may be synthesised with a natural ribose 
phosphate backbone and natural bases, as normally found in RNA molecules. Alternatively the 
ribosymes may be synthesised with non-natural backbones to provide protection from 
ribonuclease degradation, for example, 2'-0-methyl RNA, and may contain modified bases. 

For treating abnormal conditions related to an under-expression ofMPROTl 5 and its 
activity, several approaches are also available. One approach comprises administering to a subject a 
therapeutically effective amount of a compound which activatesa polypeptide of the present 
invention, i.e., an agonist as described above, in combination with a pharmaceutical* acceptable 
carrier, to thereby alleviate the abnormal condition. Alternatively, gene therapy may be employed to 
effect the endogenous production ofMPROTl 5 by the relevant cells in the subject. For example a 
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polynucleotide of the invention may be engineered for expression in a replication defective 
retroviral vector, as discussed above. The retroviral expression construct may then be isolated and 
introduced into a packaging cell transduced with a retroviral plasmid vector containing RNA 
encoding a polypeptide of the present invention such that the packaging cell now produces 
5 infectious viral particles containing the gene of interest. These producer cells may be administered 
to a subject for engineering cells in vivo and expression of the polypeptide in vivo. For an overview 
of gene therapy, see Chapter 20, Gene Therapy and other Molecular Genetic-based Therapeutic 
Approaches, (and references cited therein) in Human Molecular Genetics, T Strachan and A P Read, 
BIOS Scientific Publishers Ltd (1996). Another approach is to administera therapeutic amount of a 
1 0 polypeptide of the present invention in combination with a suitable pharmaceutical carrier. 

In a further aspect, the present invention provides for pharmaceutical compositions 
comprising a therapeutically effective amount of a polypeptide, such as the soluble form of a 
polypeptide of the present invention, agonist/antagonist peptide or small molecule compound, in 
combination with a pharmaceutical^ acceptable carrier or excipient. Such carriers include, but are 
not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol, and combinations thereof. 
The invention further relates to pharmaceutical packs and kits comprising one or more containers 
filled with one or more of the ingredients of the aforementioned compositions of the invention. 
Polypeptides and other compounds of the present invention may be employed alone or in 
conjunction with other compounds, such as therapeutic compounds. 

The composition will be adapted to the route of administration, for instance by a systemic or 
an oral route. Preferred forms of systemic administration include injection, typically by intravenous 
injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be 
used. Alternative means for systemic administration include transmural and transdermal 
administration using penetrants such as bile salts or fusidic acids or other detergents. In addition, if 
25 a polypeptide or other compounds of the present invention can be formulated in an enteric or an ' 
encapsulated formulation, oral administration may also be possible. Administration of these 
compounds may also be topical and/or localized, in the form of salves, pastes, gels, and the like. 

The dosage range required depends on the choice of peptide or other compounds of the 
present invention, the route of administration, the nature of the formulation, the nature of the 
subject's condition, and the judgment of the attending practitioner. Suitable dosages, however, are 
in the range of 0. 1-1 00 ug/kg of subject. Wide variations in the needed dosage, however, are to be 
expected in view of the variety of compounds available and the differing efficiencies of various 
routes of administration. For example, oral administration would be expected to require higher 
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"Modified" bases include, for example, tritylated bases and unusual bases such as inosine. A 
variety of modifications may be made to DNA and RNA; thus, "polynucleotide" embraces 
chemicaUy, enzymatically or metabo.icaily modified forms of polynucleotides as typically found 
oi nature, as well as the chemical forms of DNA and RNA characteristic of viruses and cells 
"Polynucleotide" also embraces relatively short polynucleotides, often referred to as 
oligonucleotides. 

"Polypeptide" refers to any peptide or protein comprising two or more amino acids joined 
to each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres. "Polypeptide" 
refers to both short chains, commonly referred to as peptides, olieooeptides or ~, - 

longer chains, generally referred to as proteins. Polypeptides may contain amino Lids other thl 
the 20 gene-encoded amino acids. "Polypeptides" include amino acid sequences modified either 
by natural processes, such as post-trans.ational processing, or by chemical modification 
techmques which are well known in the art. Such modifications are we.l described in basic texts 
and m more detailed monographs, as wel] as in a voluminous research literature. Modifications 
may occur anywhena in a polypeptide, including the peptide backbone, the amino acid side-chains 
and the amino or carboxyl termini. It will be appreciated that the same type of modification may 
be present to the same or varying degrees at several sites in a given polypeptide. Also, a given 
polypept.de may contain many types of modifications. Polypeptides may be branched as a result 
of ubiquitination, and they may be cyclic, with or without branching. Cyclic, branched and 
branched cyclic polypeptides may result from post-tran S , a «ion natural processes or may be made 
by synthetic method, Modifications -lude acetylation, acylation, ADP^ibosylation, a^ 
b.otmylation, covalent attachment of flavin, covalent attachment of a heme moiety, covalent 
attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid 
denvative, Covalent attachment of phosphotidy.inositol, cross-linking, cyclization, disulfide bond 
formation, demethy.ation, formation of covalent cross-links, formation of cystine, formation of 
pyroglutamate, formylation, gamma-carboxylation, glycosylate, GPI anchor formation 
hydroxylation, iodination, mediation, myristoylation, oxidation, proteolytic processing' 
Phosphorylation, preny.ation, racemization, selenoy.ation, sulfation, transfer-RNA mediated 
add,t,on of amino acids to proteins such as arginy.ation, and ubiquitination (see, for instance 
Protems - Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H. Freeman and 
Company, New York, 1 993; Wold, F., Post-translationa. Protein Modifications: Perspectives and 
Prospects, pgs. 1-12 in Post-trans.ational Covalent Modification of Proteins, B. C. Johnson Ed 
Academic Press, New York, 1983; Seifter,, a /., "Analysis for protein modifications and ' 
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nonprotein cofactors", Meth Enzymol (1990) 182:626-646 and Rattan et al., "Protein Synthesis: 
Post-translationai Modifications and Aging". Ann NY Acad Sci (1992) 663:48-62). 

"Variant" refers to a polynucleotide or polypeptide that differs from a reference 
polynucleotide or polypeptide, but retains essential properties. A typical variant of a 
polynucleotide differs in nucleotide sequence from another, reference polynucleotide. Changes 
in the nucleotide sequence of the variant may or may not alter the amino acid sequence of a 
polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino 
acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the 
reference sequence, as discussed below. A typical variant of a polypeptide differs in amino acid 
sequence from another, reference polypeptide. Generally, differences are limited so that the 
sequences of the reference polypeptide and the variant are closely similar overall and, in many 
regions, identical. A variant and reference polypeptide may differ in amino acid sequence by one 
or more substitutions, additions, deletions in any combination. A substituted or inserted amino 
acid residue may or may not be one encoded by the genetic code. A variant of a polynucleotide 
or polypeptide may be a naturally occurring such as an allelic variant, or it may be a variant that 
is not known to occur naturally. Non-naturally occurring variants of polynucleotides and 
polypeptides may be made by mutagenesis techniques or by direct synthesis. 

"Identity," as known in the art, is a relationship between two or more polypeptide 
sequences or two or more polynucleotide sequences, as determined by comparing the sequences. 
In the art, "identity" also means the degree of sequence relatedness between polypeptide or 
polynucleotide sequences, as the case may be, as determined by the match between strings of 
such sequences. "Identity" and "similarity" can be readily calculated by known methods, 
including but not limited to those described in (Computational Molecular Biology, Lesk, A.M., 
ed., Oxford University Press, New York, 1988; Biocomputing. Informatics and Genome Projects, 
Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part 
I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in 
Molecular Biology, von Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, 
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., and 
Lipman, D., SIAM J. Applied Math. 48: 1073 (1988). Preferred methods to determine identity 
are designed to give the largest match between the sequences tested. Methods to determine 
identity and similarity are codified in publicly available computer programs. Preferred computer 
program methods to determine identity and similarity between two sequences include, but are not 
limited to, the GCG program package (Devereux, J., et al., Nucleic Acids Research 12(1): 387 
(1984)), BLASTP, BLASTN, and FASTA (Atschul, S.F. et al.,./. Molec. Biol. 215: 403-410 
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( 1990). The BLAST X program is publicly available from NCBI and other sources {BLAST 
Manual, Altschul, S., etai, NCBI NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 
Biol. 215: 403-410 (1990). The well known Smith Waterman algorithm may also be used to 
determine identity. 

5 Preferred parameters for polypeptide sequence comparison include the following: 

1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: BLOSSUM62 from Hentikoff and Hentikoff, Proc. Natl. Acad. Sci. USA. 
89:10915-10919(1992) 
Gap Penalty: 12 
1 0 Gap Length Penalty: 4 

A program useful with these parameters is publicly available as the "gap" program from 
Genetics Computer Group, Madison WI. The aforementioned parameters are the default 
parameters for peptide comparisons (along with no penalty for end gaps). 

Preferred parameters for polynucleotide comparison include the following: 
15 1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1 970) 
Comparison matrix: matches = +10, mismatch = 0 
Gap Penalty: 50 
Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison WI. These are the 
20 default parameters for nucleic acid comparisons. 

By way of example, a polynucleotide sequence of the present invention may be identical 
to the reference sequence of SEQ ID NO: 1, that is be 1 00% identical, or it may include up to a 
certain integer number of nucleotide alterations as compared to the reference sequence. Such 
alterations are selected from the group consisting of at least one nucleotide deletion, substitution, 
including transition and transversion, or insertion, and wherein said alterations may occur at the 5' 
or 3' terminal positions of the reference nucleotide sequence or anywhere between those terminal 
positions, interspersed either individually among the nucleotides in the reference sequence or in 
one or more contiguous groups within the reference sequence. The number of nucleotide 
alterations is determined by multiplying the total number of nucleotides in SEQ ID NO: 1 by the 
numerical percent of the respective percent identity(divided by 100) and subtracting that product 
from said total number of nucleotides in SEQ ID NO:l, or 

n n * * n - (x n • y). 

wherein n n is the number of nucleotide alterations, x n is the total number of nucleotides in SEQ 

ID NO: 1, and y is, for instance, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 
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95°/o,etc, and wherein any non-integer product of x n and y is rounded down to the nearest integer 
prior to subtracting it from x n . Alterations of a polynucleotide sequence encoding the 
polypeptide of SEQ ID NO:2 may create nonsense, missense or frameshift mutations in this 
coding sequence and thereby alter the polypeptide encoded by the polynucleotide following such 
alterations. 

Similarly, a polypeptide sequence of the present invention may be identical to the 
reference sequence of SEQ ID NO:2, that is be 100% identical, or it may include up to a certain 
integer number of amino acid alterations as compared to the reference sequence such that the % 
identity is less than 100%. Such alterations are selected from the group consisting of at least one 
amino acid deletion, substitution, including conservative and non-conservative substitution, or 
insertion, and wherein said alterations may occur at the amino- or carboxy-terminal positions of 
the reference polypeptide sequence or anywhere between those terminal positions, interspersed 
either individually among the amino acids in the reference sequence or in one or more contiguous 
groups within the reference sequence. The number of amino acid alterations for a given % 
identity is determined by multiplying the total number of amino acids in SEQ ID NO:2 by the 
numerical percent of the respective percent identity(divided by 100) and then subtracting that 
product from said total number of amino acids in SEQ ID NO:2, or: 

n a^a " (* a • y)> 

wherein n a is the number of amino acid alterations, x a is the total number of amino acids in SEQ 
ID NO:2, and y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc, and wherein any 
non-integer product of x a and y is rounded down to the nearest integer prior to subtracting it from 

"Homolog" is a generic term used in the art to indicate a polynucleotide or polypeptide 
sequence possessing a high degree of sequence relatedness to a subject sequence. Such 
relatedness may be quantified by determining the degree of identity and/or similarity between the 
sequences being compared as hereinbefore described. Falling within this generic term are the 
terms "ortholog", meaning a polynucleotide or polypeptide that is the functional equivalent of a 
polynucleotide or polypeptide in another species, and "paralog" meaning a functionally similar 
sequence when considered within the same species. 

"Fusion protein" refers to a protein encoded by two, often unrelated, fused genes or 
fragments thereof. In one example, EP-A-0 464 discloses fusion proteins comprising various 
portions of constant region of immunoglobulin molecules together with another human protein or 
part thereof. In many cases, employing an immunoglobulin Fc region as a part of a fusion 
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protein is advantageous for use in therapy and diagnosis resulting in, for example, improved 
pharmacokinetic properties [see, e.g., EP-A 0232 262]. On the other hand, for some uses it 
would be desirable to be able to delete the Fc part after the fusion protein has been expressed, 
detected and purified. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully set 
forth. 
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SEQUENCE INFORMATION 
SEQIDNO:l 

ATGTCAAGCTCTTCCTGGCTCCTTCTCAGCCTTGTTGCTGTAACTGCTGCTCAGTCCACC 

ATTGAGGAACAGGCa\AGACATTTTTGGACAAGTTTAACCACGAAGCCGAAGACCTGTTC 

TATCAAAGTTCACTTGCTTCTTGGAATTATAACACCAATATTACTGAAGAGAATGTCCAA 

AACATGAATAATGCTGGGGACAAATGGTCTGCCTTTTTAAAGGAACAGTCCACACTTGCC 

CAAATGTATCCACTACAAGAAATTCAGAATCTCACAGTCAAGCTTCAGCTGCAGGCTCTT 

CAGCAAAATGGGTCTTCAGTGCTCTCAGAAGACAAGAGCAAACGGTTGAACACAATTCTA 

AATACAATGAGCACCATCTACAGTACTGGAAAAGTTTGTAACCCAGATAATCCACAAGAA 

TGCTTATTACTTGAACCAGGTTTGAATGAAATAATGGCAAACAGTTTAGACTACAATGAG 

AGGCTCTGGGCTTGGGAAAGCTGGAGATCTGAGGTCGGCAAGCAGCTGAGGCCATTATAT 

GAAGAGTATGTGGTCTTGAAAAATGAGATGGCAAGAGCAAATCATTATGAGGACTATGGG 

GATTATTGGAGAGGAGACTATGAAGTAAATGGGGTAGATGGCTATGACTACAGCCGCGGC 

CAGTTGATTGAAGATGTGGAACATACCTTTGAAGAGATTAAACCATTATATGAACATCTT 

CATGCCTATGTGAGGGCAAAGTTGATGAATGCCTATCCTTCCTATATCAGTCCAATTGGA 

TGCCTCCCTGCTCATTTGCTTGGTGATATGTCGGGTAGATTTTGGACAAATCTGTACTCT 

TTGACAGTTCCCTTTGGACAGAAACCAAACATAGATGTTACTGATGCAATGGTGGACCAG 

GCCTGGGATGCACAGAGAATATTCAAGGAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTT 

CCTAATATGACTCAAGGATTCTGGGAAAATTCCATGCTAACGGACCCAGGAAATGTTCAG 

AAAGCAGTCTGCCATCCCACAGCTTGGGACCTGGGGAAGGGCGACTTCAGGATCCTTATG 

TGCACAAAGGTGAC1AATGGACGACTTCCTGACAGCTCATCATGAGATGGGGCATATCC7VG 

TATGATATGGCATATGCTGCACAACCTTTTCTGCTAAGAAATGGAGCTAATGAAGGATTC 

CATGAAGCTGTTGGGGAAATCATGTCACTTTCTGCAGCCACACCTAAGCATTTAAAATCC 

ATTGGTCTTCTGTCACCCGATTTTCAAGAAGACAATGAAACAGAAATAAACTTCCTGCTC 

AAACAAGCACTCACGATTGTTGGGACTCTGCCATTTACTTACATGTTAGAGAAGTGGAGG 

TGGATGGTCTTTAAAGGGGAAATTCCCAAAGACCAGTGGATGAAAAAGTGGTGGGAGATG 

AAGCGAGAGATAGTTGGGGTGGTGGAACCTGTGCCCCATGATGAAACATACTGTGACCCC 

GCATCTCTGTTCCATGTTTCTAATGATTACTCATTCATTCGATATTACACAAGGACCCTT 

TACCAATTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCAC 

AAATGTGACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTT 

GGAAAATCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAAT 

GTAAGGCCACTGCTCAACTACTTTGAGCCCTTArrTACCTGGCTGAAAGACCAGAACAAG 

AATTCTTTTGTGGGATGGAGTACCGACTGGAGTCCATATGCAGACCAAAGCATCAAAGTG' 

AGGATAAGCCTAAAATCAGCTCTTGGAGATAAAGCATATGAATGGAACGACAATGAAATG 

TACCTGTTCCGATCATCTGTTGCATATGCTATGAGGCAGTACTTTTTAAAAGTAAAAAAT 

CAGATGATTCTTTTTGGGGAGGAGGATGTGCGAGTGGCTAATTTGAAACCAAGAATCTCC 

TTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCTGATATCATTCCTAGAACTGAAGTT 

GAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAATGATGCTTTCCGTCTGAATGACAAC 

AGCCTAGAGTTTCTGGGGATACAGCCAACACTTGGACCTCCTAACCAGCCCCCTGTTTCC 

ATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTGATAGTGGTTGGCATTGTCATCCTG 

ATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAATAAAGCAAGAAGTGGAGAAAATCCT 

TATGCCTCCATCGATATTAGCAAAGGAGAAAATAATCCAGGATTCCAAAACACTGATGAT 
GTTCAGACCTCCTTTTAG A1 



SEQ ID NO:2 



E™E=« 
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YLFRSSVAYAMRQYFLKVKNQMILFGEEDVRVANLKPRISFNFF 

SLEFLGIQPTLGPPNQPPVSIWLIVFGVVMGVIWGIVILIFTGIRDRKKK^ 
VQTSF 



5 SEQIDNO:3 

ATGAGATTTGATGAGGACACAGGTCCAGATGATATCAGTAGTCCTCCAAATGATCACAGT 
ATCCTTGTTGCTGTAACTGCTGCTCAGTCCACCATTGAGGAACAGGCCAAGACATTTTTG 
GACAAGTTTAAC CACGAAGC CGAAGACCTGTTCTATCAAAGTTCACTTGCTTCTTGGAAT 
TATAACACCAATATTACTGAAGAGAATGTCCAAAACATGAATAATGCTGGGGACAAATGG 

1 0 TCTGCCTTTTTAAAGGAACAGTCCACACTTGCCO^AATGTATCCACTACAAGAAATTCAG 
AATCTCACAGTCAAGCTTCAGCTGCAGGCTCTTCAGCAAAATGGGTCTTCAGTGCTCTCA 
GAAGACAAGAGCAAACGGTTGAACACAATTCTAAATACAATGAGCACCATCTACAGTACT 
GGAAAAGTTTGTAACCCAGATAATCCACAAGAATGCTTATTACTTGAACCAGGTTTGAAT 
GAAATAATGGCAAACAGTTTAGACTACAATGAGAGGCTCTGGGCTTGGGAAAGCTGGAGA 

1 5 TCTGAGGTCGGCAAGCAGCTGAGGCCATTATATGAAGAGTATGTGGTCTTGAAAAATGAG 
ATGGCAAGAGCAAATCATTATGAGGACTATGGGGATTATTGGAGAGGAGACTATGAAGTA 
AATGGGGTAGATGGCTATGACTACAGCCGCGGCCAGTTGATTGAAGATGTGGAACATACC 
TTTGAAGAGATTAAACCATTATATGAACATCTTCATGCCTATGTGAGGGCAAAGTTGATG 
AATGCCTATCCTTCCTATATCAGTCCAATTGGATGCCTCCCTGCTCATTTGCTTGGTGAT 

20 ATGTGGGGTAGATTTTGGACAAATCTGTACTCTTTGACAGTTCCCTTTGGACAGAAACCA 
AACATAGATGTTACTGATGCAATGGTGGACCAGGCCTGGGATGCACAGAGAATATTCAAG 
GAGGCCGAGAAGTTCTTTGTATCTGTTGGTCTTCCTAATATGACTCAAGGATTCTGGGAA 
AATTCCATGCTAACGGACCCAGGAAATGTTCAGAAAGOIGTCTGCCATCCCACAGCTTGG 
GACCTGGGGAAGGGCGACTTCAGGATCCTTATGTGCACAAAGGTGACAATGGACGACTTC 

25 CTGACAGCTCATCATGAGATGGGGCATATCCAGTATGATATGGCATATGCTGCACAACCT 
TTTCTGCTAAGAAATGGAGCTAATGAAGGATTCCATGAAGCTGTTGGGGAAATCATGTCA 
CTTTCTGCAGCCACACCTAAGCATTTAAAATCCATTGGTCTTCTGTCACCCGATTTTCAA 
GAAGACAATGAAACAGAAATAAACTTCCTGCTCAAACAAGCACTCACGATTGTTGGGACT 
CTGCCATTTACTTACATGTTAGAGAAGTGGAGGTGGATGGTCTTTAAAGGGGAAATTCCC 

30 AAAGACCAGTGGATGAAAAAGTGGTGGGAGATGAAATATTACACAAGGACCCTTTACCAA 
TTCCAGTTTCAAGAAGCACTTTGTCAAGCAGCTAAACATGAAGGCCCTCTGCACAAATGT 
GACATCTCAAACTCTACAGAAGCTGGACAGAAACTGTTCAATATGCTGAGGCTTGGAAAA 
TCAGAACCCTGGACCCTAGCATTGGAAAATGTTGTAGGAGCAAAGAACATGAATGTAAGG 
CCACTGCTCAACTACTTTGAGCCCTTATTTACCTGGCTGAAAGACCAGAACAAGAATTCT 

3 5 TTTGTGGGATGGAGTACCGACTGGAGTCCATGGGAAGTCTTCATTCTCTTGATTGTGTCC 
TCTGTGCCACAAGTGAAGATGTTTGTTTTGTTTCTCTACAGGGAGGAGGATGTGCGAGTG 
GCTAATTTGAAACCAAGAATCTCCTTTAATTTCTTTGTCACTGCACCTAAAAATGTGTCT 
GATATCATTCCTAGAACTGAAGTTGAAAAGGCCATCAGGATGTCCCGGAGCCGTATCAAT 
GATG CTTTCCGTCTGAATGACAACAGCCTAGAGTTTCTGGGGATACAG CCAACACTTGGA 

40 CCTCCTAACCAGCCCCCTGTTTCCATATGGCTGATTGTTTTTGGAGTTGTGATGGGAGTG 
ATAGTGGTTGGCATTGTCATCCTGATCTTCACTGGGATCAGAGATCGGAAGAAGAAAAAT 
AAAGCAAGAAGTGGAGAAAATCCTTATGCCTCCATCGATATTAGCAAAGGAGAAAATAAT 
CCAGGATTCCAAAACACTGATGATGTTCAGACCTCCTTTTAG 



45 SEQ ID NO:4 

Query: 37 SSPPNDHSILVAVTAAQS TIEEQAKTFLDKFNHEAEDLFYQSSLASWNYNTNITEE 204 

SS H T+AQS T E +A F+++++ ++++ + + A+WNYNTNIT E 

Sbjct: 48 S SQTTTHQATAHQTS AQS PNLVTDEAEAS KFVE E YDRTS Q WWNE YAEANWNYNTN ITTE 107 

50 Query: 205 NVQNMNNAGDKWSAFLKEQSTLAQMYPLQE IQNLTVKLQLQALQQNGSSVLS EDKSKRLN 3 84 
+ + + + + T A+ + + ++QN T+K ++ +Q + L + + N 

Sbjct: 108 TSKILLQKNMQIANHTLKYGTQARKFDVNQLQNTTIKRIIKKVQDLERAALPAQELEEYN 167 

Query: 385 T I LNTMS T I YSTGKVCNPDNPQECLLLE PGLNE I MANS LD YNERLWAWES WRSEVGKQLR 564 
^ IL M T YS VC+P+ CL LEP L +MA S Y + LWAWE WR + G+ + 
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168 KILLDMETTYSVATVCHPNG--SCLQLEPDLTNVMATSRKYEDLLWAWEGWRDKAGRAIL 225 

PLyEEYVVLKNEMARANHYEDYGDYWRGDVEVNGVIlGYDYSRGQLIEDVEHTFEEIKPLy 744 
Y +YV L N+ AR N Y D GD WR y E ++ tD+E F+E+ * 

QFYPICYVELINQAARIiNGYVDAGDSWRSMYETPSLE QDLERLFQELQPLY 275 

EHLHAYTOAKIjMNAYPS-YISPIGCLPAHLLGDMWGRPWTNLYSLTVPFGQKPNIDVTDA 921 
+LHAYVR L Y-+ +1+ G +PAHLLG+MW + W+N+Y L VPF P ++ n T+A 

IJnjHAYVRRALHRHYGAQHINLEGPIPAHLLGNMMAQTWSNIYDLVVPFPSAPSMDTTEA 335 

MVDQAWDAQRIFKEAEKFFVSVGLPNMTQGFWENSMLTDPGNVQKAVCHPTAWDLGKG - D 1098 
M + Q W +R+FKEA+ FF S+GL ♦ FW SML P + ++ VCH + AWD Q D 

MLKQGWTPRRMFKEADDFFTSLGLLPVPPEFWNKSMLEKPTDGREWCHASAWDFYNGKD 395 

FRILMCTKVTMDDFLTAHHEMGHIQYDMAYAAQPFLLRNGANEGFHEAVGEIMSLSAATP 1278 
™L™ ++ ° + AHHEMGHI « Y « ' P LR GAN GFHEA+G++++LS +TP 
FRIKQCTTVNIiEDLVVAKKEMGKIQYFKQYKDLPV'ALREGANPGFHEAIGDVIALSVSTP 455 

laiLKSIGLLSPDFQEDNETEINFLLKQALTIVGTLPFTYMLEKWRWMVFKGEIPKDQWMK 1458 
KHL S + LLS + D E +INFL+K AL + ♦PF+Y+^+WRW VF G I K+ + + 

KHLHSLNLLSSEGGSD -EHDINFLMKMALDKIAFIPFS YLVDQWRWRVFDGS ITKENYNQ 514 

KWWEMK 1476 
+WW ++ 
EWWSLR 520 

SEQ ID NO:4 refers to the amino acid sequence labeled "Query" 



Sbjct: 


168 


Query: 


565 


Sbjct: 


226 


Query : 


745 


Sbjct : 


276 


Query: 


922 


Sbjct: 


336 


Query: 


1099 


Sbjct: 


396 


Query: 


1279 


Sb j ct : 


456 


Query: 


1459 


Sbjct: 


515 
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SEQUENCE LISTING 
<110> SmithKline Beecham pic 
<120> Novel Compounds 

<130> GP30129 
<160> 4 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 2418 

<212> DNA 

<213> Homo sapiens 

<400> 1 

atgtcaagct cttcctggct ccttctcagc cttgttgctg taactgctgc tcagtccacc 60 

attgaggaao aggccaagac atttttggac aagtttaaoc acgaagccga agacctgttc 120 

tatcaaagtt cacttgcttc ttggaattat aacaccaata ttactgaaga gaatgtccaa 180 

aacatgaata atgctgggga caaatggtct gcctttttaa aggaacagtc cacacttgcc 24 0 

caaatgtatc cactacaaga aattcagaat ctcacagtca agcttcagct gcaggctctt 300 

cagcaaaatg ggtcttcagt gctctcagaa gacaagagca aacggttgaa cacaattcta 3G0 

aatacaatga gcaccatcta cagtactgga aaagtttgta acccagataa tccacaagaa 42 0 

tgcttattac ttgaaccagg tttgaatgaa ataatggcaa acagtttaga ctacaatgag 480 

aggctctggg cttgggaaag ctggagatct gaggtcggca agcagctgag gccattatat 540 

gaagagtatg tggtcttgaa aaatgagatg gcaagagcaa atcattatga ggactatggg 600 

gattattgga gaggagacta tgaagtaaat ggggtagatg gctatgacta cagccgcggc 6S0 

cagttgattg aagatgtgga acataccttt gaagagatta aaccattata tgaacatctt 720 

catgcctatg tgagggcaaa gttgatgaat gcctatcctt cctatatcag tccaattgga 780 

tgcctccctg ctcatttgct tggtgatatg tgggg ta g at tttggacaaa tctgtactct 840 

ttgacagttc cctttggaca gaaaccaaac atagatgtta ctgatgcaat ggtggaccag 90 0 

gcctgggatg cacagagaat attcaaggag gccgagaagt tctttgtatc tgttggtctt 9S0 

cctaatatga ctcaaggatt ctgggaaaat tccatgctaa cggacccagg aaatgttcag 1020 

aaagcagtct gccatcccac agcttgggac ctggggaagg gcgacttcag gatccttatg 1080 

tgcacaaagg tgacaatgga cgacttcctg acagctcatc atgagatggg gcatatccag 1140 

tatgatatgg catatgctgc acaacctttt ctgctaagaa atggagctaa tgaaggattc 1200 

catgaagctg ttggggaaat catgtcactt tctgcagcca cacctaagca tttaaaatcc 1260 

attggtcttc tgtcacccga ttttcaagaa gacaatgaaa cagaaataaa cttcctgctc 1320 
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aaac a 3 cac t cacga ttgt tgggactctg ccattCactt 

t 33 a t3gtct tcaaagggga aatccccaaagaccagt3ga ^ J J 

aa g c gagaga tagtcggggt ggftggaacct 3tgcoccatg ^^^^^ JJSJJ 
*catc t c tgt tccatgtttc taatgatfcac tcattcattc gatatfcacac 
accaa ttCC ag tttcaaga agcacCttgt _ J 

aaa tgtg aca tctcaaactc tacagaagct ggacagaaac * 
ggaaaa tC a g aaccctggac cctagcattg 

I 37 T tCaaCta ° ttt9agCCC ttaCtCaCCt ™* 
aa ttcttttg tgggatggag taccgactgg agcccatatg cagaccaa 

33 a a a taaaafccagc tctfcggagat * , 

t a=c tgttcc gatcatctgt tgoafcatgct atgaggoagc * 

cagatgattc t C tt tgggga g gaggatgtg ogag£ggcta 9 taaa ^" 
tt-.-^..,... .. -3°3>-ggcta acct g aaacc aa g aatctcc 

««..«« « 3 «.« 90 « ct „„. e statctwii m 

t^tc . tc .„ g „ 3 * * 

catgcctcca tccratattacr 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 

10 aQoataa _ ^^-I . J."'""" =agac=aaa g catcaaagtg 1660 

1920 
1980 
2040 
2100 

15 ..—-I. — fc —3-3 ettteegtet gaa tg acaac 2160 

2220 
2280 

tatgcctcca tccratatt*- " -^agcgg agaaaatcct 2340 

3 cccca tcgatattag caaaggagaa aataatccag gattccaaaa Me i-™^ - 
gttcagacct ccttttag "ccaaaa cactgatgat 2400 

20 2418 
<210> 2 
<211> 80S 
<212> PRT 

<213> Homo sapiens 



<400> 2 



*« *r - - Trp t .„ s „ t . u M> ^ ^ u> 

5 10 15 

Ala Gin Ser Thr H e Glu Glu Q1 

ys Thr Phe Leu Asp Lys Phe 

25 

Asn His Glu Ala Glu Asp Leu Phe Tvr n „ c , ^ 

P ne ^ Gln Ser Ser Leu Ala Ser Trp 

40 

Asn Tyr Asn Thr Asn He Thr Glu Glu Asn Val n T 

~ ASn Val Gln Asn Met Asn Asn 

5 5 

60 

A a Gly Asp Lys Trp ser Ma phe ^ ^ ^ ^ 

70 75 
Gln Met Tyr Pro Leu Gln Glu Tl. f ,„ , r 8 ° 
n Glu lie Gln Asn Leu Thr Val Lys Leu Gln 

35 

100 105 
Ser Lys ^ Leu „ Thr „. ^ ^ ^ ^ ^ ^ - ^ ^ 



115 120 

125 
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10 



Thr Gly Lys Val Cys Asn Pro ^ ^ Pro ^ ^ ^ ^ ^ ^ 

135 

Olu Pro Oly Leu Asn Glu Ile Met Alg ^ ^ ™ ^ ^ ^ ^ 

150 155 
Ar g Leu Trp Ala Trp G1 u Ser Trp ^ Ser Glu Val Gly Lys ^ ^° 

A P 

Arg Pro Leu Tyr Glu Glu Tyr Val Val t 0 „ t 

u iyr val Val Leu Lys Asn Glu Met Ala Arq 

Ala Asn His ^ Glu ^ ^ Gly ^ ^ ^ ^ t ^ G ^ 



195 



200 



Val Asn Gly Val Asp Gly Tyr Asp Tyr Ser Arg Gly 



210 



215 



205 

Gin Leu He Glu 



Asp Val Glu His Thr Phe Glu Glu He Lys 



220 



225 



15 



230 



Pro Leu Tyr Glu His Leu 
235 

His Ma Tyr Val Ar g A1 a L y8 teu Met ^ ^ ^ ^ ^ £ 



245 



240 
e 



250 



255 



20 



25 



Ser Pro ne G l y Cys Leu Pro Ala „ is ^ u Leu ny ^ ^ ^ ^ 
* dvi 

Ar, Phe Trp Thr Asn Leu ^ ser ^ ^ ^ ^ ^ ^ 

280 285 
-» Asn XI. Asp Val Thr ^ Ala Met val Asp ^ ^ 

«« Ar 3 ne Phe L ys Glu J Glu Lyg phe phe ^ ^ 

310 315 
Pro Asn Met Thr Qln 01 phe 320 

r " " sn ser Met Leu Thr Agp p ro 
325 330 
Gly Asn Val Gin Lys A l a V al Cys His 



335 



340 



345 



Pro Thr Ala Trp Asp Leu Cly 



350 



30 



** Oly Asp Phe Arg Ile Leu Met ^ ^ ^ ^ 

360 3S5 
Phe Leu Thr Ala His His Glu Met Gly His u e sl„ -r, 

y 13 Ile Gln Tyr Asp Met Ala 

375 

^ 38 ° 
Tyr Ala Ala Gin Pro Phe Leu Leu Arg Asn Gl„ a1 „ 
38s 13 Asn Ala Asn Glu Cly phe 



35 



390 



His Glu Ala Va i Gly Glu Ue Mftt Ser 



39S 



400 



405 



Leu Ser Ala Ala Thr Pro Lys 



410 



His Leu Lys Ser Ile Cly Leu Leu Ser p™ » . 

420 G1U ASP ASH 



40 



Glu Thr Glu He Asn Phe Leu Leu 



425 



430 



Lys Gln Ala Leu Thr He Val Gly 



43c — -*= ,aA u -iy 

440 445 
Thr Leu Pro Phe Thr Tyr Met Leu Glu Lvs a , 

4S0 U Lys Tr P Ar 9 Trp Met val Phe 

455 



460 
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£ «y n, ,„ ty . lsp C1 „ „ „„ Lys ^ 

470 475 

Lys Arg Glu lie Val Gly Val Val n. „ 480 
eiy val val Glu Pro Val Pro His Agp ^ ^ 

485 490 495 

Tyr Cys Asp Pro Ala Ser Leu Phe His 

al Ser Asn Asp Tyr Ser Phe 

SOS 

He Arg Tyr Tyr Thr Arg Thr Leu Tyr Gin Phe Gin ph „ 

5l5 1 An Kfte Gln Phe Gin Glu Ala 



520 



10 



Leu Cys Gin Ala Ala Lys His Glu Gly 



525 



530 



535 



Pro Leu His Lys Cys Asp He 



- Asn ser Thr Glu ^ Gly ^ ^ ^ ^ £ ^ ^ ^ 
550 555 



Gly Lys Ser Glu Pro Trp Thr Leu 



560 



15 



565 



Ala Leu Glu Asn Val Val Gly Ala 



Lys Asn Met Asn Val Arg Pro Leu Leu 



570 



575 



580 



585 



Asn Tyr Phe Glu Pro Leu Phe 



20 



- - u. w «. _ ^ _ ^ ph , val ^ • ^ 

600 6Q5 

" p 2 s " tro ^ M * *•> «> - - *. v.. „. s „ _ 



615 



620 



25 



Lys Ser Ala Leu Gly Asp L ys Ua ^ 

625 ^ Trp Asn Asn Glu Met 

630 635 
Tyr Leu Phe Arg Ser Ser Val Ala Tyr Ala ^, a "° 

a Tyr Aia Met Arg Gin Tyr Phe Leu 

645 650 
Lys Val Lys Asn Gin Met He 



655 



660 



Leu Phe Gly Glu Glu Asp Val Arg Val 



665 



- - 2 *• - a. s« Ma , h= , s . m ; 7 ; 

o 75 _ _ „ 



680 



Ala Pro 



30 



Lys Asn Val Ser Asp He Ue Pro 



685 



690 



695 



Thr Glu Val Glu Lys Ala lie 



700 



Asn 
720 



35 



40 



b 730 
Pro Pro Val s*»y m . 735 

745 

n * val oiy - ~ - »• - - «. £ „ „ 

760 

Lys Lys Lys Asn Lys Ala Arg Ser Gly Glu A _ 

770 7 U Asn Pro Ala Ser 

775 

780 

Asp lie ser Lys Gly Glu Asn Asn Pro Gly phe 

785 „ Y fte Gln Asn Thr Asp Asp 
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Val Gin Thr Ser Phe 
805 



<210> 3 

<211> 2262 

<212> DNA 

<213> Homo sapiens 



10 



15 



20 



25 



30 



35 



40 



<400> 3 
atgagatttg atgaggacac 
atccttgttg ctgtaactgc 
gacaagttta accacgaagc 
tataacacca atattactga 
tctgcctttt taaaggaaca 
aatctcacag tcaagcttca 
gaagacaaga gcaaacggtt 
ggaaaagttt gtaacccaga 
gaaataatgg caaacagttt 
tctgaggtcg gcaagcagct 
atggcaagag caaatcatta 
aatggggtag atggctatga 
tttgaagaga ttaaaccatt 
aatgcctatc cttcctatat 
atgtggggta gattttggac 
aacatagatg ttactgatgc 
gaggccgaga agttctttgt 
aattccatgc taacggaccc 
gacctgggga agggcgactt 
ctgacagctc atcatgagat 
tttctgctaa gaaatggagc 
ctttctgcag ccacacctaa 
gaagacaatg aaacagaaat 
ctgccattta cttacatgtt 
aaagaccagt ggatgaaaaa 
ttccagtttc aagaagcact 
gacatctcaa actctacaga 
tcagaaccct ggaccctagc 
ccactgctca actactttga 
tttgtgggat ggagtaccga 
tctgtgccac aagtgaagat 
gctaatttga aaccaagaat 
gatatcattc ctagaactga 



aggtccagat 
tgctcagtcc 
cgaagacctg 
agagaatgtc 
gtccacactt 
gctgcaggct 
gaacacaatt 
taatccacaa 
agactacaat 
gaggccatta 
tgaggactat 
ctacagccgc 
atatgaacat 
cagtccaatt 
aaatctgtac 
aatggtggac 
atctgttggt 
aggaaatgtt 
caggatcctt 
ggggcatatc 
taatgaagga 
gcatttaaaa 
aaacttcctg 
agagaagtgg 
gtggtgggag 
ttgtcaagca 
agctggacag 
attggaaaat 
gcccttattt 
ctggagtcca 
gtttgttttg 
ctcctttaat 
agttgaaaag 



gatatcagta 
accattgagg 
ttctatcaaa 
caaaacatga 
gcccaaatgt 
cttcagcaaa 
ctaaatacaa 
gaatgcttat 
gagaggctct 
tatgaagagt 

ggggattatt 

ggccagttga 
cttcatgcct 
ggatgcctcc 
tctttgacag 
caggcctggg 
cttcctaata 
cagaaagcag 
atgtgcacaa 
cagtatgata 
ttccatgaag 
tccattggtc 
ctcaaacaag 
aggtggatgg 
atgaaatatt 
gctaaacatg 
aaactgttca 
gttgtaggag 
acctggctga 

tgggaagtct 

tttctctaca 
ttctttgtca 
gccatcagga 
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gtcctccaaa 
aacaggccaa 
gttcacttgc 
ataatgctgg 
atccactaca 

at gggtcttc 

tgagcaccat 
tacttgaacc 
gggcttggga 
atgtggtctt 
ggagaggaga 
ttgaagatgt 
atgtgagggc 
ctgctcattt 
ttccctttgg 
atgcacagag 
tgactcaagg 
tctgccatcc 
aggtgacaat 
tggcatatgc 
ctgttgggga 
ttctgtcacc 
cactcacgat 
tctttaaagg 
acacaaggac 
aaggccctct 
atatgctgag 
caaagaacat 
aagaccagaa 
tcattctctt 
gggaggagga 
ctgcacctaa 
tgtcccggag 



tgatcacagt 
gacatttttg 
ttcttggaat 
ggacaaatgg 
agaaattcag 
agtgctctca 
ctacagtact 
aggtttgaat 
aagctggaga 
gaaaaatgag 
ctatgaagta 
ggaacatacc 
aaagttgatg 
gcttggtgat 
acagaaacca 
aatattcaag 
attctgggaa 
cacagcttgg 
ggacgacttc 
tgcacaacct 
aatcatgtca 
cgattttcaa 

tgttgggact 

ggaaattccc 
cctttaccaa 
gcacaaatgt 
gcttggaaaa 
gaatgtaagg 
caagaattct 
gattgtgtcc 
tgtgcgagtg 
aaatgtgtct 
ccgtatcaat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 



10 
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l-tgctttee gtctgaatga caacagccta gagtttct™ a , 

c= t c= t aacc ag=cccc t g t Ctccatatgg ^ —ctt^ 
"W* gca tt g tcat cctgatcttc ^ - 

-agcaagaa g tggagaaaa ^ ^-ggaa gaagaaaaat 

aaaaca Ct g a tgatgttcag agaaaa taat 

<210> 4 
<2ll> 480 
<212> PRT 

<213> Homo sapiens 



2040 
2100 
2160 
2220 
2262 



<400> 4 



15 



. 20 



1 5 — ' Ala V*l Thr Ala Ala 

Gla Thr Ile «« «« Gln AZa Lys ^ Phe . & 

20 ^ LeU Phe Asn 

His Glu Ala Glu Asp Leu Phe ^ " 30 

35 „ Ser LeU A la Ser Trp Aan 

45 

Asn Met Asn Asn Ala 
60 



ryr Asn Thr Asn i le Thr Glu ^ ^ ^ ^ 
50 55 



25 



30 



35 



40 



Gly Asp Lys Trp Ser Ala ph» r , 

*P . Ala P he Leu Lys Glu Gln ser ^ ^ ^ 

M6t Pr ° Leu G1 " «u xie au ^ Leu ^ r 

8S Thr Val L ys Leu Gin Leu 

90 

Gin Ala Leu Gin Gl n Ae „ G ly Ser Ser _ _ 95 

100 Ser Glu Asp Lys Ser 

105 

Lys Arg Leu Asn Thv T1 . 110 

... - - - a. * s« ^ 

«y ™ <». »» ,„ », 1° Pro Gln " 5 

130 13 Blu ^ Leu Leu Leu Glu 

Pr ° Gly Leu *« Glu n e Met S Ma Asn " 0 

145 ASn Ser **« Asp Tyr Asn Glu Arg 

Leu Trp Ala Trp Glu ser Tm '» „ 160 
^ «xu s,er Trp Arg Ser Glu Val n„ , 

165 81 Gly ^ Gln Leu Arg 

Pro Leu Tyr Glu Glu Tyr Val Val i ,"° 175 

180 ^ ^ G1 " *t Ala Arg Ala 

HiS G1 » Asp Tyr Gly Asp Tyr TrD ^ , 

195 y TrP G1 y Asp Tyr Glu Val 

200 

A- Gly val A sp Gly Tyr ^ ^ *» 

210 2 rg G1 " Leu He Glu Asp 

Val Glu His Thr Phe Glu 
230 

iJ35 

240 
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Ala Tyr Val Arg Ala Lys Leu MeC Aan ^ ^ ^ ^ ^ ^ ^ 
245 

Pro il. Gly ^ Leu Pro Ala His ^ ^ 
Phe Trp Thr Asn Leu Tyr Ser Leu Thr Val pro phe ^ ^ 



275 



280 



Asn lie Asp Val Thr Asp Ala Met Val Asp Gin Ala 



290 



285 

Trp Asp Ala Gin 



295 



300 



r 

Asn Met Thr Gin Gly Phe Trp Glu Asn Ser M »f t ^ 

v u±u Asn ser Met Leu Thr Asp Pro Gly 

325 330 
Asn Val Gln Lys Ala Val ^ His pro ^ ^ ^ ^ - 

Oly Asp Phe Ar, a . Leu „. t ^ Thr Lyg ^ ^ 



355 



360 



365 



L eu Thr Ala His His Glu Met Gly His Xle Gin Tyr Asp Met Ala Tyr 
Ala Ala Gin Pro Phe Leu Leu Arg Asn Gly Ala 



385 



390 



Asn Glu Gly Phe His 



395 



400 
s 



405 410 

^ ^ L - »~ >» *** »» G1 „ oltt ^ I" Glu 

420 425 
Thr «„ Ue .sn Phe Le u Leu Lys Gln Ala Leu Thr ^ Qly ^ 

Pro Phe Thr ^ Met Leu Z Lys Trp ^ Trp ^ val ^ 

450 455 



460 



oiy giu n. Pro Lys ASP Gln Trp Met Lys Lys ^ ^ 
470 
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